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(54) METHOD FOR CONFIGURING MENU DATA AND SCREEN FOR RE- 
RECORDABLE MEDIUM 



[Abstract] 

The present invention relates to a method for configuring a menu data and a menu 
screen by using the menu data for a re-recordable medium to generate a thumbnail picture at 
various sampling rates for a representative image provided on a menu screen basically as 
identification information of recorded images, and then provide the thumbnail picture to the 
menu screen of a user, or to provide the thumbnail picture by adjusting a size thereof in 
accordance with the number of the representative images, and to provide information that 
additionally describes the representative images in a form other than images, in order to make 
the user search a desired image from recorded images after recording the various images to 
the re-recordable optical disc recording medium. Among the thumbnail pictures having the 
various sampling rates which were previously recorded, a suitable one thumbnail picture is 
selected and outputted in accordance with the number of the representative images, or the 
thumbnail pictures having a suitable sampling rate are generated and outputted at the time of 
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configuring the menu screen. Information having an audio or a text form associated with the 
thumbnail picture is additionally generated and then provided when the user selects the menu, 
so that the user who accesses the recordable medium can search the desired image from the 
various recorded images more easily, quickly, and at once. 

[Representative Drawing] 

Fig. 7 

[Specification] 

[Brief Description of the Drawings] 

Fig. 1 shows schematically a process of generating and displaying a thumbnail 
picture for a representative image for a part of video (POV) recorded in a recording medium. 

Figs. 2A and 2B show recording and storing formats of data used for configuring a 
menu screen. 

Fig. 3 shows a general configuration of a recording/playing device for a re- 
recordable medium. 

Fig. 4 shows one example of a selection menu screen configured by the device of Fig. 
3 for an image recorded in the recording medium. 

Fig. 5 shows an internal configuration of an A/V processing unit of Fig. 3 in more 

detail. 

Fig. 6 shows a detailed configuration of the A/V processing unit that processes a 
menu screen data in the recording/playing device of Fig. 3 to implement the method for 
configuring a menu data and a screen in accordance with the present invention. 

Fig. 7 shows a flow of the method for generating the menu screen data in accordance 
with one embodiment of the present invention. 

Fig. 8 shows an example of generating the thumbnail picture at various sampling 
rates by sub-sampling against the representative image selected from the recorded images by 
two's multiple number. 

Fig. 9 shows one example of a disc recording format of the menu screen data used 
for configuring the menu screen in accordance with the present invention. 

Fig. 10 shows another example of a disc recording format of the menu screen data 
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used for configuring the menu screen in accordance with the present invention. 

Fig. 1 1 shows another embodiment of the method for generating a menu screen data 
in accordance with the present invention. 

Fig. 12 shows one example of outputting the menu screen in accordance with the 
present invention. 

Fig. 13 shows a flow of the menu screen configuration method in accordance with 
one embodiment of the present invention. 

Fig. 14 shows one example of the menu screen configured on the screen by the menu 
screen configuration method in accordance with the present invention. 

Fig. 15 shows one example of configuring the menu screen in various ways by the 
menu screen configuration method in accordance with the present invention. 

Fig. 16 shows a flow of the menu screen configuration method in accordance with 
another embodiment of the present invention. 

[Description of Reference Numerals for Important Portions of the Drawings] 



10: optical pick-up 

20: analog signal processing unit 

30: digital signal processing unit 

40, 140: A/V processing unit 

41,141: A/V encoder 

42, 142: de-mux 

43, 143: video decoder 

44, 144: menu screen configuring unit 

45, 145: video outputting unit 

46, 146: audio decoder 

47, 147: audio outputting unit 
50, 150: controlling unit 



[Detailed Description of the Invention] 
[Object of the Invention] 

[Background of the Invention and Prior Art in the Relevant Field] 

The present invention relates a method for configuring a menu data and a menu 
screen, and more particularly to a method for, in order to make the user search a desired 
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image from recorded images after recording various images to a re-recordable optical disc 
recording medium, configuring a menu data and a menu screen by using the menu data for a 
re-recordable medium to generate a thumbnail picture at various sampling rates for a 
representative image provided on a menu screen basically as identification information of 
recorded images, and then provide the thumbnail picture to the menu screen of a user, or to 
provide the thumbnail picture by adjusting a size thereof in accordance with the number of 
the representative images, and to provide information that additionally describes the 
representative images in a form other than pictures, thereby enabling the user to select the 
recorded image more quickly and conveniently. 

The optical disc is generalized as a CD comes into wider use. The use of the optical 
disc is expected to spread further with the publication of the DVD (Digital Versatile Disc) 
specification. The optical disc includes CD-R, DVD-R that are recordable once, in addition 
to CD-ROM and DVD-ROM that are dedicated to playing only. A specification of re- 
recordable disc such as CD-RW, DVD-RAM or DVD-RTRW is proposed. 

Herein, since the re-recordable disc such as DVD-RAM or DVD-RTRW, etc. is a 
large capacity recording medium, the user can use it for recording various images. As such, 
in the case of recording the various images, etc. to one recording medium, many types of user 
interface (UI) specification have been proposed to enable the user to select and play a desired 
recording medium more easily and conveniently. 

As a currently proposed specification of the user interface, one representative image 
is selected among the recorded images and is then presented on the menu screen as index 
information. In order to implement the foregoing specification, data for configuring the 
menu screen is generated and recorded to the re-recordable medium (hereinafter, referred to 
as "recordable medium"), when recording an arbitrary image to the recording medium. Also, 
the recording/playing device has basic information for configuring the menu screen, e.g., a 
display position for a specific item. 

As shown by Fig. 1, the data for configuring the menu screen, which is recorded to 
the recording medium, includes thumbnail picture corresponding data having the structure of 
Fig. IB, configured by sub-sampling the representative images selected automatically by the 
recording/playing device or manually by the user from the number of parts of videos (POVs) 
as divided in a video stream (Fig. 1 A). The data for configuring the menu screen includes 
information on other text and corresponding position, and display attributes (e.g., reversion, 
highlight, etc.). The above structured data for configuring the menu screen is recorded with 
the format shown in Fig. 2 A in a recording region of the menu screen data in the recording 
medium. 

Fig. 3 shows a general configuration of the recording/playing device for recording a 
signal to an optical disc recording medium and for playing the recorded signal. The 
recording/playing device of Fig. 3 configures an exemple menu screen as shown in Fig. 4 by 
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using the menu screen data of the recordable medium of Fig. 2 A. 

First, the configuration of Fig. 3 is described below. The recording/playing device 
includes an optical pick-up 10 for recording a signal to an optical recording medium (OD) 
and for detecting the signal from the optical recording medium; an analog signal processing 
unit 20 for square filtering a playing high frequency signal to convert it to digital data, and for 
converting and outputting data to be recorded into an analog signal; a digital signal 
processing unit 30 for outputting a control signal to the optical pick-up 10 based on results of 
analyzing and synthesizing the digital data, ECC block coding and decoding, and decoding 
the data; an A/V processing unit 40 for decoding and outputting audio/video data (hereinafter, 
referred to as " A/V data") inputted, and for encoding an audio/video signal to the A/V data; a 
controlling unit for controlling the foregoing elements based on navigation data for playing 
the signal and the user's request; and a plurality of memory M x for storing temporarily data 
generated during the signal processing steps above. 

In the device of Fig. 3, when the optical recording medium (OD) is inserted, the 
signal recorded in the recording medium is detected by the optical pick-up 10 and then is 
converted to the digital data at the analog signal processing unit 20. The converted digital 
data undergoes an error detecting and correcting process, and then is disassembled into data- 
by-data by its format. The menu data having the same format as that of Fig. 2 A is separated 
field-by-field by the A/V processing unit 40, and the screen configuration controlling 
information is sent to the controlling unit 50. The controlling unit 50 that receives the 
controlling information controls menu information stored in the memory M x by itself for the 
device as shown by Fig. 2B, to be transmitted to the A/V processing unit 40. The A/V 
processing unit 40 outputs the screen configuration data among the data that is separated 
field-by-field based on the control, thereby configuring the menu screen as shown by Fig. 4. 

The thumbnail picture MD1, which is exemple shown in Fig. 4, is recorded to the 
recording medium OD after the representative image is selected when recording POV, is 
compressed at a previously set sub-sampling rate. When all the recorded thumbnail pictures 
cannot be displayed on one menu screen, the controlling unit 50 configures the menu screen 
into plural pages, and the A/V processing unit 40 configures and outputs selection menus 
MP1, MP2 that enable movement between the pages. 

A more detailed description will be given of the generation record of the menu screen 
configuration data and of the configuration process using the generation record as described 
above. First, the A/V processing unit 40, which performs the generation and image 
processing of the data that configures the menu as shown by Fig. 4 in addition to processing 
the audio and video data, has a detailed structure as shown in Fig. 5. For the elements of the 
A/V processing units 40, the A/V processing units 40 includes an A/V encoder 41 for 
encoding the inputted audio and video signal to the A/V data, and generating the thumbnail 
picture from the inputted video signal; a de-mux 42 for separating and outputting a series of 
single data bit restored from the recording medium based on the attributes thereof; a video 
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decoder 43 for decoding and outputting the separated and outputted video data; a menu 
screen configuring unit 44 for generating and outputting data for configuring the menu screen 
from the video data transmitted from the video decoder and screen configuration information 
transmitted from the controlling unit 50; a video outputting unit 45 for converting the 
received video data to an image signal and outputting the image signal; an audio decoder for 
decoding the separated and outputted compression audio data and outputting the audio data; 
and an audio outputting unit 47 for converting the decoded and outputted audio data to an 
analog audio signal and for outputting the audio signal. 

In the A/V processing unit 40 configured as shown by Fig. 5, if the user selects a 
specific timing, or the controlling unit 50 selects an arbitrary timing based on an elapsed 
recording time while inputting the image signal to be recorded to the recording medium, the 
A/V encoder 41 sub-samples a currently encoded image data based on a predetermined 
compression ratio to reduce the size of the image on the screen. The image data is 
transmitted to the digital signal processing unit 30 and is recorded to a menu screen data 
region of the recording medium. As such, a number of recorded thumbnail pictures are 
signal-processed when playing thereof through the digital signal processing unit 30, and the 
de-mux and the video decoder 43, and thus are restored to the image data, thereby being 
transmitted to the menu screen configuring unit 44. 

The video decoder 43 decodes additional information for a title of the thumbnail 
picture, an identification number thereof, a position to be outputted, and a size, etc. that are 
provided together with the thumbnail picture when generating the thumbnail picture as shown 
by Fig. 2A. The video decoder 43 transmits the decoded data to the menu screen 
configuring unit 44. 

The menu screen configuring unit 44, which receives the thumbnail picture data 
along with the related additional data, also receives self storing information for configuring 
the menu screen of Fig. 2B, e.g., a page title, graphic data for a menu button of a device, etc. 
from the controlling unit 50. Based on the received information, the menu screen 
configuring unit 44 combines and generates data for configuring the screen of Fig. 4 
consisting of the thumbnail pictures, and transmits the data to the video outputting unit 45. 
The video outputting unit 45 converts the received data to an image signal and outputs the 
image signal, thereby enabling the user to recognize the screen as shown by Fig. 4. 
Accordingly, if the thumbnail picture that is presumed to correspond to the images desired by 
the user is selected and inputted, the controlling unit 50 delivers the inputted information to 
the digital signal processing unit 30, so that the optical pick-up 10 is moved to the location of 
the images to detect the recorded signal, thereby playing the images desired by the user. 

However, in the case of the conventional method as described above, in which the 
thumbnail picture is generated from the representative image and the menu screen of the user 
is configured by using the generated thumbnail picture, the on-screen size of the thumbnail 
picture having a predetermined sampling rate is fixed. For this reason, if many 
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representative images are generated for the recording medium, the generated representative 
image cannot be displayed on one menu screen. In this regard, the user should search for the 
menu screen of plural pages to find the thumbnail picture corresponding to the desired images. 
Consequently, the user may not find the desired images quickly and conveniently. If the size 
of the representative image is further reduced in order to display more thumbnail images on 
single page, the user may find difficulty in playing the desired POV, because the user cannot 
recognize the contents of the thumbnail picture, i.e., the representative image due to the low 
sampling rate of the displayed thumbnail picture, in spite of the spacious room on the screen. 

Further, in the case of a large number of the thumbnail pictures corresponding to the 
representative images selected arbitrarily by the recording/playing device, or intentionally by 
the user, it is difficult to understand the contents of the recorded POV (POV title/chapter) 
corresponding to the thumbnail picture, merely from the thumbnail pictures outputted on the 
screen. The user may not conveniently find the POV to be played at once, thereby wasting 
time unnecessarily. 

[Objective of the Invention] 

Therefore, it is one object of the present invention, in order to resolve the above- 
described problems, to provide a method for generating a menu screen data and configuring a 
menu screen by using the menu screen data, in which the menu screen can be quickly 
provided to easily understand all POVs based on the number of the POVs recorded in a re- 
recordable recording medium. 

It is another object of the present invention to provide a method for generating a menu 
screen data and displaying a menu screen by using the menu screen data to precisely select a 
thumbnail picture indicating the POV recorded in the re-recordable medium on the menu 
screen with no error. 

[Summary of the Invention] 

In accordance with the present invention to achieve the above objects, there is 
provided a method for generating a menu screen data and configuring a menu screen by using 
the menu screen data, characterized in that, after checking the number of representative 
images selected for respective POV, a reduced size of the thumbnail picture is adjusted to 
generate and display the thumbnail picture arrangeably based on the number of the 
representative images, and further characterized in that the thumbnail picture for the recorded 
POV is previously generated at various sampling rates to output the thumbnail picture having 
an appropriate sampling rate based on a displaying area of the menu screen, thereby reducing 
time required for configuring the menu screen. 

Further, in accordance with the present invention, there is provided a method for 
generating a menu screen data for a re-recordable recording medium and displaying a menu 
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screen by using the menu screen data, characterized in generating and providing on the menu 
screen a sub menu data that additionally describes the thumbnail picture in a form other than 
pictures for the representative image outputted on the menu screen. 

[Detailed Description of the Invention] 

Hereinafter, a detailed description will be presented for the preferable embodiments 
of the method for generating a screen data for a re-recordable recording medium, and 
configuring and displaying the menu screen by using the menu screen data, with reference to 
the attached drawings. 

Fig. 6 shows a detailed configuration of the A/V processing unit for performing 
processes for a menu screen data generation, a menu screen configuration, and a menu 
inputting of the re-recordable recording medium in accordance with the present invention. 
Configuration and operation shown by Fig. 6 are identical to the configuration and function 
of Fig. 5, except that the A/V encoder 141 adjusts the sub-sampling rate of an original image 
based on a control signal of an external controlling unit 150 when generating the thumbnail 
data, and audio data corresponding to the thumbnail picture is generated as additional menu 
screen data. The controlling unit 1 50 controls data transfer in the A/V processing unit 140. 

Fig. 7 shows a flow of the method for generating the menu screen data in accordance 
with one embodiment of the present invention. Detailed description will be presented of the 
generating method of Fig. 7 with reference to the configurations of Figs. 3 and 6. 

If an input audio/video signal (hereinafter, referred to as "A/V signal") is requested to 
be recorded under the state that the recordable medium is inserted to the device of Fig. 3, the 
controlling unit 150 controls the A/V processing unit 140 to cause the A/V encoder 141 to 
encode the inputted A/V signal to a moving picture digital signal. The encoded digital signal 
undergoes a signal processing processes and is recorded to an optical disc recording medium 
OD by the conventional image recording method (S10). During the recording process of the 
A/V signal, at the time when the user requests a screen selection to the controlling unit 50 or 
an arbitrary condition is met at the controlling unit 150, the controlling unit 150 notifies the 
selection of the representative image to the A/V encoder 141 (SI 1). The A/V encoder 141 
extracts image data being currently encoded at the time when a control command indicating 
the selection of the representative image is inputted (SI 2), and correspondently generates 
thumbnail pictures having various sampling rates. 

That is, in the case where the representative image selected when recording the A/V 
signal is as shown by Fig. 8 A, the A/V encoder 141 generates encoded data for the image of 
Fig. 8 A, and data for the thumbnail picture of Figs. 8B and 8C, by down-sampling the image 
of Fig. 8A with two's multiple (S13). The A/V encoder 141 stores the generated data to 
memory M 2 temporarily (S 14). After the thumbnail pictures having various sampling rates 
are generated for the representative image selected in this way, the A/V encoder 141 extracts 
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an audio data part corresponding to a predetermined amount and a predetermined time out of 
the audio data that is inputted after selecting the representative image, and is delivered to the 
digital signal processing unit 30 (S 1 5) after being encoded. The A/V encoder 1 4 1 stores the 
audio data part to the memory M2 in addition to the previously stored thumbnail picture data 
(S16). 

After generating the video data corresponding to the representative image and audio 
data associated thereto, if a recording termination is requested to the image under being 
recorded (S20), the controlling unit 50 requests to the user for inputting of a series of text to 
explain the image that is just recorded (S2 1 ). In response thereto, the user inputs the text by 
pushing keys (S22). The A/V encoder 141 receives the key inputted text series from the 
controlling unit 150 to encode the text series, and stores the text series temporarily to the 
memory M 2 in addition to the previously formed thumbnail picture data (S23). The A/V 
encoder 141 reconfigures the text series with the image and the audio data in a format (Fig. 
9A) of the disc recording menu data of Fig. 9 (S24). The reconfigured data stream is 
delivered to the digital signal processing unit 30, and undergoes the same signal processes as 
the recording process of the image signal. The data stream is recorded in the menu screen 
data region of the optical disc recording medium OD (S25). 

Further, in the reconfiguration step (S24), the thumbnail pictures having different 
sampling rates for one representative image are grouped and configured so that the thumbnail 
pictures for one representative image become adjacent to each other. As shown in Fig. 1 , 
however, the thumbnail pictures may be reconfigured in such a way that the thumbnail 
pictures having an identical sampling rate are grouped together, so that the thumbnail pictures 
having the identical sampling rate and corresponding to different representative images can 
be recorded to the menu screen data region successively in order of the representative images 
selected adjacently to each other. 

In the foregoing embodiment, instead of using the audio data associated with the 
representative image by extracting from the recorded images additionally, the user may be 
requested to input an audio signal after the POV is completely recorded, similar to the text 
input information for sub title, and accordingly the audio signal is inputted. Then, the A/V 
encoder 141 encodes the inputted audio signal and stores it to the memory M 2 temporarily. 
Next, the A/V encoder 141 reconfigures data in such a form as shown in Fig. 9 A, and records 
the data to the menu screen data region of the recording medium OD. 

As such, in the case of recording the audio signal a posteriori as additional 
information by the user, an explanation of the recorded POV may be recorded in multiple 
languages. The recorded recording medium can be provided to the third person to increase 
the convenience of use. 

Further, different from the aforementioned embodiments, for the representative 
images selected when recording the image signal, the corresponding data are not directly 
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recorded to the menu screen data region. Instead, an address to access the representative 
image may be recorded to the menu screen data region in a form shown by Fig. 9B, so that it 
is possible to acquire more space on the menu screen data region for recording the audio data 
providing additional explanation information. 

Instead of generating the thumbnail picture having various sampling rates for the 
representative image as described above, the optimum sampling rate can be found and 
accordingly the representative image is reduced to generate the thumbnail image. Detailed 
description will be given thereof with reference to the flow chart of Fig. 11. 

First, the A/V encoder 141 stores data for the representative image selected when 
recording the image signal, to the memory M 2 temporarily (S30). If the user requests for 
generating the menu image (S31), or if an image recording is completed to the full capacity 
of the recording medium, the controlling unit 150 obtains the number of the representative 
images stored temporarily to the memory M 2 (S32). A reduction ratio of the representative 
image is calculated accordingly in such a way that the thumbnail pictures, as many as the 
obtained number, can be displayed on one screen (S33). After calculating the reduction ratio, 
the controlling unit 30 controllably sets the reduction ratio to the A/V encoder 141. The A/V 
encoder 141 sub-samples the representative image stored to the memory M 2 temporarily, 
thereby generating the thumbnail picture having the reduced screen size (S34). The A/V 
encoder 141 creates additional information such as a size of the thumbnail picture, position 
information thereof, etc., and then stores the additional information to the menu screen data 
region of the recording medium (S35). 

For example, in the case resolutions of a displaying screen and the representative image 
are 1280x1024 and a region for the thumbnail picture displayed on the screen is set to 
800x600, assuming that the number of the representative images is 15, the controlling unit 
150 divides a basic reduction ratio of a vertical axis, e.g., 0.586 (=600/1024), by a value for 
equal division of width:height = 4:4, i.e., 4+a (a indicates a space for a title text between the 
thumbnail pictures) to output 0.146, and then sets a value below 0.146, for example, 0.14 as 
the vertical reduction ratio. Accordingly, the A/V encoder 141 down-samples the 
representative image stored temporarily in the memory M 2 with the resolution of height 143 
(=1024x0.14) and width 190 (=800-1280-4.2x1280) to generate the thumbnail picture. 

The thumbnail image generated by the above-mentioned manner is read out from the 
recording medium when configuring the menu screen to construct a screen of the thumbnail 
picture as shown by Fig. 12. In the case where the maximum number of the thumbnail 
pictures that can be displayed on one page is limited to 25 (=5x5), given that the number of 
the currently selected representative images is 29 in total, the controlling unit 150 applies the 
5x5 reduction ratio to 25 representative images, and applies the 2x2 reduction ratio to the 
remaining 4 representative images, so that the thumbnail pictures having different sizes can 
be generated. 
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If a play command is inputted to the recording medium where the menu screen data is 
recorded in accordance with the above manner, the menu screen for the recording medium 
installed thereto becomes outputted on the screen. Fig. 13 shows a flow of the menu screen 
configuration and displaying method in accordance with one embodiment of the present 
invention. A detailed description of the menu screen configuration and displaying method 
with reference to the flow chart of Fig. 13. will be presented below. 

First, the controlling unit 150 controls the digital signal processing unit 30 so that the 
optical pick-up 10 detects a recorded signal of the menu screen data region (S50). The 
detected high frequency signal is square filtered by the analog signal processing unit 20, and 
then is restored to a digital signal. The restored digital signal undergoes error detection and 
correction processes by the digital signal processing unit 30. Then, the restored digital 
signal is restored and extracted to be the menu screen data having a form as shown in Fig. 9, 
and is delivered to the A/V processing unit 140. 

The de-mux 142 in the A/V processing unit 140 transmits, among the received menu 
screen data stream, the thumbnail pictures and the title text series corresponding to the 
thumbnail pictures (S52). The de-mux 142 transmits the audio data to the memory M 2 to 
store the audio data to the memory M2 temporarily. In the case where the text data 
explaining the thumbnail picture is attached, the text data is stored to the memory M 2 
temporarily (S53). The de-mux 142 transmits display control information such as the 
number, a size of the thumbnail pictures, a position of the POV corresponding thereto, for 
each thumbnail picture, to the controlling unit 150. 

The controlling unit 150 reads out, in addition to the received display control 
information, menu selection control information as shown in Fig. 2B, which is specific to the 
device, from the memory Mi. The controlling unit 1 50 selects an image of a control box 
(e.g., a pointer for selecting a menu page, such as MP1 of Fig. 4) necessary for configuring 
and selecting the menu screen, a position value of the image, and a position of the thumbnail 
picture, etc., and then provides data necessary for displaying thereof and a control signal to 
the menu screen configuring unit 144. The controlling unit 1 50 checks whether the menu 
screen audio data and the additional text for explaining the thumbnail picture are previously 
restored and stored to the memory M 2 (Step S60). In the case where the additional 
information is stored thereto, the control box for selecting the additional information and for 
performing operations thereon is read out from the memory Mi, and is also delivered to the 
menu screen configuring unit 144 together with the position information (S61). Address 
information, etc. indicating where the additional information is stored onto the memory M 2 is 
stored to the memory Mi in relation with the control box information. 

The menu screen configuring unit 144 configures screen data as shown by Fig. 14 by 
using the received thumbnail picture, the title text, data such as control box, etc., and the 
applied control signal. The menu screen configuring unit 144 delivers the screen data to the 
video outputting unit 145 sequentially as required for a screen scanning. The video 
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outputting unit 145 converts the received data to an image signal for a screen outputting, 
thereby causing the user to recognize the menu screen as shown in Fig. 14 (S62). 

In the meanwhile, the controlling unit 150 outputs the menu screen and simultaneously 
indicates the thumbnail picture that is to be selected to play among the outputted thumbnail 
pictures. The controlling unit 150 provides control data that indicates a data attribute of the 
corresponding position to the menu screen configuring unit 144, thereby highlighting the 
indicated thumbnail picture. After that, the controlling unit 1 50 provides the above- 
mentioned control data to the menu screen configuring unit 144, in order to change the 
highlighted region based on the user's movement among the thumbnail pictures. The 
controlling unit 150 updates and stores the corresponding thumbnail picture internally (S63). 
If the user comes to select the control box for playing the audio data displayed on the screen 
while moving among the thumbnail pictures (S64), then the controlling unit 150 recognizes 
the selection and checks a temporary storing position onto the memory M 2 of the audio data 
corresponding to the thumbnail picture that is currently scheduled to be selected (S65). The 
controlling unit 150 delivers the position of the audio data to the audio decoder 146, thereby 
rendering the audio decoder 146 to decode and output the audio data (S66). 

Accordingly, the audio decoder 146 uncompresses the compressed audio data 
corresponding to the current thumbnail picture into the original audio data, and transmits the 
decompressed audio data to the audio outputting unit 147, thereby enabling the user to listen 
to an audio corresponding to the thumbnail picture. Accordingly, the user can imagine the 
contents of the corresponding POV that is hardly understood from the simple thumbnail 
picture. In the case where the thumbnail picture corresponds to the POV desired by the user, 
if the user requests a play, for example, by double-clicking the thumbnail picture (S70), the 
controlling unit 150 moves the optical pick-up 1 1 to the position of the POV stored in the 
memory Mi (S71), and the recorded medium is played at that position (S72). 

For the case that it is difficult to understand the contents of the POV from listening to 
the contents of the audio in the above process, or the audio is not recorded, the additional text 
is associated to the thumbnail picture. The user may select the corresponding control box, 
so that the controlling unit 150 renders the text data for supplementary explanation of the 
thumbnail picture, which is stored to the memory Mi by the aforementioned process, to be 
decoded to an image. The controlling unit 150 outputs the decoded text data on the screen 
so that the contents of the POV corresponding to the thumbnail picture that is under 
scheduling for selection can be easily understood. 

While, in the above embodiment, it is verified whether the audio and the text exist, and 
the audio and the text are displayed and selected to play and output the selected audio and the 
text as described above, the control box for selecting and playing the audio data and the text 
data when configuring the menu screen need not be implemented on the screen. Whenever 
the thumbnail picture, which is separately displayed by the controlling unit 150 as a to-be- 
selected, is changed by the user, the audio data and the text data associated with the 
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corresponding the thumbnail picture are decoded by the decoders 143 and 146, respectively. 
Then, the audio signal is outputted directly to the audio outputting unit 147, and the decoded 
text is delivered to the menu screen configuring unit 144. 

Accordingly, the menu screen configuring unit 144 converts the text for explaining the 
corresponding thumbnail picture to an image data that can be displayed on a predetermined 
area adjacent to the thumbnail picture, and outputs the converted text as an image signal 
through the outputting unit 145. As such, whenever the thumbnail picture to be selectively 
played is moved and selected on the screen, the supplementary explanation associated thereto 
is automatically played and outputted without a separate selection by the user. Thus, the 
user can select the desired PO V more quickly. 

In the meanwhile, in the case where there exists a plurality of thumbnail pictures of the 
menu screen data that are detected and outputted from the recording medium, each thumbnail 
picture having a different sampling rate, for the representative image of the POV, the 
controlling unit 150 stores all the thumbnail picture data, which are separately outputted from 
the de-mux 141, to the memory M 2 temporarily. Then, the controlling unit 150 obtains the 
number of the stored thumbnail pictures. Unless the obtained number exceeds the maximum 
limitation number that can be displayed on one screen, for example, 36 (=6x6), the 
controlling unit 150 extracts the thumbnail pictures having the sampling rates corresponding 
to the largest sizes possible among the sizes with which the thumbnail pictures can be 
displayed on one screen. The controlling unit 1 50 transmits the extracted thumbnail pictures 
to the video decoder 143 and configures the screen through the menu screen configuring unit 
144 as shown by C-2 or C-3 of Fig. 15. 

When configuring the screen of the thumbnail pictures as described above, if the 
thumbnail pictures cannot be equally arranged on one screen, the controlling unit 150 extracts 
data corresponding to a sampling rate higher than that of the equal arrangement, i.e., 
corresponding to a larger thumbnail picture, from the memory M 2 and decodes the extracted 
data. Then, the controlling unit 150 combines the thumbnail pictures having two sampling 
rates, thereby configuring the menu screen as shown by C-4 of Fig. 15. If the number of the 
thumbnail pictures exceeds the number thereof displayable on one screen, the same menu 
screen configuration method can be performed to the exceeded residual thumbnail pictures. 

Further, instead of displaying a plurality of thumbnail pictures on one page of menu 
screen, a menu screen can be configured with a number of pages as shown by C-l of Fig. 1 5 
by outputting one representative image on one menu screen. Various types of menu page 
configuration method can be selectively combined as necessary so that the menu screen may 
be configured with various types of menu pages as shown by C-5 of Fig. 15. 

If the data read out from the menu screen data region of the recording medium is 
composed of data or an address corresponding to the representative image, a method for 
obtaining the thumbnail picture and configuring the menu screen as shown by Fig. 16 is 
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applied thereto. Detailed description will be given below for the above-mentioned method. 

First, a form of accessing the representative image in the recording medium (S81) is 
examined. If there exist only the data that correspond to the representative image, the data is 
detected (S86) and stored in the memory M 2 (S84). If the form consists of only the address 
to access the recording position of the representative image, the digital signal processing unit 
30 moves the optical pick-up 110 to the position of the address (S82), and detects the 
recording signal at the position. The digital signal processing unit 30 stores only the video 
data among the data restored through the aforementioned process, to the memory M 2 (S84). 

As such, the controlling unit 150 examines the number of the representative images 
after storing the data corresponding to the representative image (S85), and calculates an 
appropriate reduction ratio based on the examined number (S93). The above processes are 
performed in a same way as explained for the menu data screen generating process. At this 
time, if the examined number of the representative images, or the number of the remaining 
representative images exceeding the maximum number of the thumbnail pictures is less than 
or equal to the number of the thumbnail pictures that can be outputted on one screen and is 
not the number by which the thumbnail pictures can be equally arranged (S90), then some 
representative images may have a different reduction ratio from that of other representative 
images (S91). 

When one reduction ratio is determined, the controlling unit 1 50 sets the reduction ratio 
to the menu screen configuring unit 144 securely. When a plurality of reduction ratios are 
determined, the controlling unit 150 reduces a predetermined number of the representative 
images and then sets the variable reduction ratio of the menu screen configuring unit 144. 
Given that the reduction ratio is set as above, the controlling unit 150 reads out the 
representative image to be displayed on the output screen of the current page among each of 
representative images that are temporarily stored to the memory M 2 , and delivers the 
representative image to the video decoder 143 so that the video decoder 143 decodes the 
received data to restore and output the data as an original image data. The restored image 
data is down-sampled based on the set reduction ratio and thus is reduced into the thumbnail 
data that fits the display screen, by the menu screen configuring unit 144 (S92 and S93). 
Then, the image data is outputted to the video outputting unit 145 to configure the menu 
screen (S94) and, in the case where a plurality of reduction ratio are applied, the screen is 
configured as shown by C-4 of Fig. 15. 

In the case of configuring the menu screen by reducing the representative image data as 
described above, the menu screen can be configured in a various way as shown by Fig. 15C, 
based on the number of the representative images. 



[Benefit of the Invention] 
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Due to the method for generating the menu data of the re-recordable recording 
medium and configuring and displaying the menu screen by using the generated data in 
accordance with the present invention, the user using the recording medium can search the 
desirable image from the various recorded images more quickly, conveniently and instantly. 
Thus, the user may be released from the inconvenience and time-consuming process of 
searching. 
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[CLAIMS] 

[Claim 1] 

A method for generating menu screen data of a re-recordable recording medium, 
comprising the steps of: 

selecting a representative image from an image signal recorded to the recording 
medium; and 

recording a predetermined amount of an audio signal as a menu data together with 
the image signal to the recording medium. 

[Claim 2] 

A method for generating menu screen data of a re-recordable recording medium, 
comprising the steps of: 

generating the first menu data by using at least one representative image obtained 
from images recorded onto the recording medium; 

generating data that provides additional information for each representative picture, 
with a different attribute from an attribute of the first menu data, to configure second menu 
data; and 

recording the generated first and the second data to the recording medium. 
[Claim 3] 

The method of Claim 2, characterized in that the attribute of the second data is an 
audio or a text series. 

[Claim 4] 

A method for configuring a menu screen for a re-recordable recording medium, 
comprising the steps of: 

reading out and outputting data corresponding to a representative image from a menu 
screen data region of the recording medium; 

checking whether there exists additional information data on the recording medium, 
the additional information data corresponding to each representative image and having a 
different data attribute; and 

providing an indication signal that indicates existence of the additional information 
data based on the result of the checking step. 

[Claim 5] 

The method of Claim 4, characterized in further comprising the step of, when 
selecting a menu by the provided indication signal, reading out the additional information 
data corresponding to a representative image that is separately identified from other 
representative images and outputting thereof based on the attribute. 

[Claim 6] 

A re-recordable recording medium, wherein menu information indicating contents of 
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each recorded POV (part of video) is configured with more than two data attributes to be 
recorded to a menu screen data region. > 

[Claim 7] 

The method of Claim 6, characterized in that at least one of the said two data 
attributes is an image. 

[Claim 8] 

A recording/playing device of a re-recordable recording medium, comprising: 
means for generating picture data corresponding to an image signal selected as a 
representative image; 

means for extracting a predetermined amount of an audio signal associated with the 
selected image signal; and 

means for recording the generated picture data and the extracted audio associatively 
to each other onto a menu screen data region of the recording medium. 

[Claim 9] 

A recording/playing device of a re-recordable recording medium, comprising: 

means for reading out a menu screen data configured inclusively of an image and an 
audio data from the recording medium; 

screen configuration means for configuring and outputting the image data in the read 
out menu screen data on a screen; and 

audio playing means for playing and outputting the audio data in the menu screen 
data, the audio data being associated with the selected image data among the outputted image 
data. 
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